Background {#Sec1}
==========

Over a hundred million people are pushed into poverty annually due to health spending, and the impact of health spending on poverty is high in low-resource settings \[[@CR1]--[@CR5]\]. About 97 million people were impoverished due to spending on health care in 2010 \[[@CR1]\]. Globally, an estimated 588 million (9.7%) people had incurred CHS in 2000 and it has increased to 808 million (11.7%) in 2010 \[[@CR5]\]. Evidence from 14 low and middle income countries of Asia suggests that poorer countries, with low social protection, rely heavily on direct payments and the poverty impact of health spending is high \[[@CR1], [@CR3]\]. In 2014, the OOPE on health, defined as health expenditure net of reimbursement, was the highest in Comoros (76%), followed by Yemen and lowest (less than 1%) in New Zealand followed by Kiribati \[[@CR2]\]. High OOPE is associated with increasing non-communicable diseases (NCDs), increase in the share and the size of the elderly population, increasing cost of health care, increasing income levels, low coverage of health insurance, advancements in medical technology and low public spending on health care \[[@CR6]--[@CR9]\]. Besides, the opportunity cost of medical care is very high in developing countries \[[@CR10]--[@CR14]\]. High expenditure on health adds to unequal access in health care utilization across regions and socio-economic groups \[[@CR15], [@CR16]\]. Affordable health services are a fundamental goal of welfare states, and protecting households from CHS is a key monitoring indicator of the sustainable development goals (SDGs) \[[@CR2], [@CR17], [@CR18]\].

The high OOPE on health care affects the poor and the vulnerable the most, and has drawn considerable attention from researchers and policy makers in developing countries. Protecting people from increasing health care costs is also a priority developmnet agenda worldwide. However, a sizeable proportion of the population does not seek health care due to increasing health care costs. The high OOPE in developing countries leads to a reduction in the consumption of non-food goods \[[@CR19]\], and increases the incidence of untreated morbidity, particularly among the rural, poor, female-headed and elderly households \[[@CR6], [@CR20]\]. Studies suggests that medical poverty is high among households with chronic NCDs, and due to high share of medicines on total cost of hospitalization \[[@CR21]--[@CR24]\]. Owing to heavy reliance on direct OOPE and low financial protection by government health systems \[[@CR1], [@CR4]\] the poor often deprived of access to health care \[[@CR25]--[@CR27]\]. Since the Alma-Ata declaration in 1978, there has been a global effort to provide accessible and affordable quality of health care services through universal health coverage (UHC) \[[@CR28]\]. Evidence shows that UHC has helped reduce financial hardships in many developing countries but not progressive in India \[[@CR29], [@CR30]\].

The Indian scenario {#Sec2}
-------------------

India's health system is characterized by the co-existence of public and private health care providers. Public health facilities are provided by the central government, the state governments, and local bodies \[[@CR17], [@CR31]\]. Public health centers provide low cost care, are generally overcrowded, and largely used by the poor. Despite the low cost of health care in public health facilities, the poor households incur a high CHS and bear a higher burden of diseases \[[@CR31]--[@CR34]\]. About 71.1% of the health spending in 2004 and 67.74% in 2014 was met by households \[[@CR35]\]^.^ Public health spending in India was about 1% of gross domestic product (GDP), lower than that in many low income countries. Evidence shows that medical poverty owing to high OOPE increased from 32.5 million in 1999--2000 to 50.6 million in 2011--12 \[[@CR25], [@CR36]--[@CR38]\]. Every year, 3.5 to 6.2% of the population of India was pushed into poverty due to high OOPE \[[@CR3], [@CR25], [@CR39]\]. The impoverishment effect of hospitalization cases is also high \[[@CR16], [@CR40]\]. Similarly, about 23.4% households incurred CHS during 2011--12 \[[@CR27]\]. The national average in health spending conceals large variations across the states of India. The high burden of health spending in India affects the poorer states, the poorer regions/districts within the states, and the poor considerably more than the richer counterparts \[[@CR21], [@CR40]--[@CR42]\]. Evidence shows that despite an increase in insurance coverage financial risk protection has not been reduced \[[@CR43]--[@CR45]\].

Earlier studies in India found large inter-state variations in the per capita health spending, OOPE, CHS and impoverishment effect of health spending across states, residence, gender, and economic groups \[[@CR27], [@CR41], [@CR46], [@CR47]\]. Some empirical studies focused on expenditure on out-patient by type of health care providers \[[@CR9], [@CR48]\]. Though studies have examined on the disparities in health outcomes, access, coverage, and quality of care \[[@CR17], [@CR49]--[@CR51]\], there are limited number of studies on inter-state variations in health spending in India \[[@CR41], [@CR52]\]. Moreover, none of the studies have focused on inter-state variation in health spending with respect to type of health centers and poverty. In this context the main objective of this paper is to examine the OOPE on hospitalization in public and private health centers by level of poverty across the states of India. It seeks to answer the following research questions: Do poor people in the poorer states pay more for hospitalization in public health centers? What are the factors leading to high payments at public health centers in the poorer states? It tests the hypothesis that the poor from the poorer states of India pay significantly more on hospitalization in public health centers than the poor in the developed states in India.

Methods {#Sec3}
=======

Data {#Sec4}
----

This study used unit data of Social Consumption on Health, schedule 25.0 of the 71st round (2014), collected by the NSS, Government of India from January to June 2014. The NSS, under the Ministry of Statistics and Program Implementation, has been conducting nationwide large sample surveys since its inception in 1950. It collected information on a wide range of socio-economic issues such as consumption, employment and unemployment, morbidity and health care, education, migration etc. in its various rounds. The first comprehensive morbidity and health care survey was conducted in the 42nd round, July 1986--June 1987. Since then, three rounds of health surveys (52nd, 60th and 71st) have been conducted. The instruments and sampling coverage have been revised over time. The 60th round conducted in 2004 and the 71st round conducted in 2014 are the latest two rounds of health surveys. Details methodology and findings of the 71st round are available in the report \[[@CR53]\]. Owing to increasing demand, the NSS conducted a health survey in its 75th round (July 2017--June 2018) and the data/report is yet to be released. The 71st round unit level data is available from Indian Council of Social Science Research (ICSSR) data repository and could be accessed upon a data request through <http://www.icssrdataservice.in/datarepository/index.php/catalog/107>.

The 71st round survey provided comprehensive information on the type of treatment, disease pattern, type of health centers (public and private), the amount reimbursed, source of financing, etc. based on a 365 day reference period of hospitalization and a 15 day reference period for out-patient care. In this study, we have used episode of hospitalization in a 365 day reference period as the unit of analyses. The survey covered all 36 states, including the union territories of India. A total of 65,932 households (335,499 individuals of which 333,104 survived and 2,395 death cases) were successfully interviewed. We retain the survival and death cases for the analysis, as health spending on individuals who eventually died was significantly higher than that on individuals who survived \[[@CR54]\].

To understand the supply side factors of the health sector, we have used the government reports published by the Ministry of Health and Family Welfare (MoHFW), Government of India and the 4th round of District Level Households and Facility Survey (DLHS-4). The DLHS-4 was carried out by the International Institute for Population Sciences (IIPS) during 2012--13. It was the first ever survey in the Indian context that provides information on supply side variables. The district level estimates are available for public use and unit data could be accessed upon request through <http://rchiips.org/DLHS-4.html>.The survey covered in four tiers of health facilities: sub center (SC), primary health center (PHC), community health center (CHC) and district hospital (DH). The survey provided information on human resources (number of doctors and paramedical staffs), accessibility of health facilities (distance from villages to PHC) and related information at the facility level \[[@CR55]\]. We have used the following variables at the state level: shortfall of public health centers such as SC, PHC, CHC, DH, shortfall of a medical doctor, shortfall of paramedical staffs, shortfall of bed, density of bed per one lakh population and health workers per 1000 population At the district level, we have computed the shortfall of doctor, nurse and bed. We prefer to use the shortfall in health infrastructure, manpower and distance at the PHC level due to data constraints. Though information on district hospitals was available in DLHS-4, there was one district hospital per district and hence no variation could be shown.

In the present study, we focused on 19 major states along with Delhi, where the number of hospitalized cases was 300 and more in each public and private health care center. We have used state-specific poverty lines by rural and urban areas, as suggested by the Rangarajan committee to identify the poor and the non-poor \[[@CR56]\]. The state specific poverty line is a standard measure of comparison of the poverty level and the poverty cut-off is higher in richer states than in the poorer states. Tamil Nadu was used as a reference state as it had low OOPE on hospitalization in public health centers.

Outcome variable {#Sec5}
----------------

A composite variable combining type of health centers (public and private) and poverty (poor and non-poor) was computed and categorized into four distinct groups. These are individuals belonging to (i) poor households and using public health centers (ii) poor households and using private health centers (iii) non-poor households and using the public health centers and (iv) non-poor households and using private health centers. The OOPE on hospitalization was computed for each of these four categories across the states of India. Cost of hospitalization per episode (CHPE) is used as an outcome variable in multivariate analyses and reimbursement was used as an independent variable in the regression model.

Independent variables {#Sec6}
---------------------

The covariates used in the analysis were: residence (rural, urban), religion (Hindu, Muslim, Others), caste (schedule caste/schedule tribe (SC/ST), other backward classes (OBC), others), sex (male, female), poverty and health care utilization (poor using public health centers, poor using private health centers, non-poor using public health centers, non-poor using private health centers), age (\<=14, 15--59, \> = 60), surgery (not received, free or partly free, on payment), medicine (not received, free or partly free, on payment), x-ray (not received, free or partly free, on payment), diagnostic (not received, free or partly free, on payment), and reimbursement of health expenditure (no insurance, insurance but did not benefit, benefited from insurance), disease (cancer, bone disease, diabetes, fever, high blood pressure, accident, jaundice/respiratory, heart, eye, tuberculosis, blood disease, neurological, others).

### Statistical analysis {#Sec7}

Descriptive statistics, bivariate and multivariate analyses were used. Log-linear regression model and Tobit regression model were used in this analysis. Log linear regression model used as CHPE was a continuous variable and skewed. The general regression model used for the study is defined in eq. [1](#Equ1){ref-type=""}.$$\documentclass[12pt]{minimal}
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where α is the intercept, subscript i is used for episode of hospitalization, res is residence, age is age of patients, pov_hos is composite variable of poverty and type of health centers, medicine is the services of medicine, surgery is the services of surgery, x-ray is the services of x-ray, diagnostic is the services of diagnostic tests, insurance is the benefit or status of insurance, and diseases is the broad disease classification. The analyses are conducted by using sampling weights to secure representativeness of the estimation.

Robustness analysis {#Sec8}
-------------------

We have used the Tobit model as an alternate model to check the robustness of the main results. The Model specification remains the same as of eq. [1](#Equ1){ref-type=""}.

The Tobit model is defined as:$$\documentclass[12pt]{minimal}
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where, CHPE~i~ is the cost of hospitalization per episode in Indian rupees (₹) and X~i~^'^ is vectors of independent variables. The set of independent variables are similar as of eq. [1](#Equ1){ref-type=""}. β~i~ is the regression coefficient, and e~i~ error terms. Results are presented as marginal effects and estimates are provided for India, Bihar and Tamil Nadu.

Results {#Sec9}
=======

Table [1](#Tab1){ref-type="table"} presents the descriptive statistics of the sample households and individuals covered in the survey. Among all households surveyed, 12% of the households were poor and using public health centers, 6% were poor and using private health centers, 19% were non-poor and using public health centers and 23% were non-poor and using private health centers and 41% did not seek hospitalization care. About 60% of the households, one member or more was hospitalized. In 2014, the mean age of hospitalization was 34 years, the monthly per capita expenditure (MPCE) of the households was ₹1625, and it was the lowest among the poorer households who were hospitalized in public health centers (₹807) and the highest among the non-poor households who were hospitalized in private health centers (₹2245).Table 1Monthly per capita consumption expenditure, mean age and percentage urban by poverty and type of health centers in India, 2014ParametersPoor using public health centersPoor using private health centersNon-poor using public health centersNon-poor using private health centersIndiaTotal Number of household surveyed7,6424,05112,34314,93965932Total number of hospitalized case10,0336,27817,40623,73957,456% residing in urban areas^a^23.9735.1220.6837.4629.98Mean age^a^3132343734MPCE (in Indian rupees)^a^807880165422451625^a^t-test shows significant differences in mean age and MPCE of poor using public health centers and each of the three other groups. Chi-square test shows significant differences in percentage urban across groups

Inter-state variations in the utilization of public and private health centers for hospitalization care {#Sec10}
-------------------------------------------------------------------------------------------------------

Figure [1](#Fig1){ref-type="fig"} presents the percentage distribution of hospitalization in public and private health centers in the states of India. The utilization of health services in public health centers was the highest in Assam (87%), followed by Odisha (80%), West Bengal (70%), Rajasthan (64%), Madhya Pradesh (62%), and Bihar (55%). On the other hand, the utilization of health services in private health centers was 74% each in Andhra Pradesh, Maharashtra and Gujarat. Barring Uttar Pradesh and Andhra Pradesh, states that were economically better-off used more of the private health centers, while poorer states used more of the public health centers.Fig. 1Percent distribution of hospitalization in public and private health centers in major states of India, 2014

Appendix 1 of the Additional file [1](#MOESM1){ref-type="media"} presents hospitalization by disease and type of health centers across the states of India. Among those hospitalized in public health centers, about 45% each were hospitalized for NCDs and communicable diseases (CDs). In the case of private health centers, two-thirds of the hospitalized cases were for NCDs and about one-fifth of the cases were for CDs. The state pattern suggests that the majority of the hospitalized cases in private health centers were for NCDs. In Kerala, about 68% of the hospitalized cases in public health centers were for NCDs while it was 21% in Jharkhand followed by 23% in Bihar. This pattern was opposite in the case of CDs. More than half of the hospitalization cases in private health centers across all the states was for NCDs.

Poverty and hospitalization in the states of India {#Sec11}
--------------------------------------------------

Figure [2](#Fig2){ref-type="fig"} presents the scatter plot of the percentage of population living below the poverty line and the percentage of the poor hospitalized in public health centers. Among the 19 states of India, the poverty level was over 40% in Chhattisgarh, Odisha, Madhya Pradesh, and Bihar and less than 15% in the states of Kerala, Delhi, Punjab, and Andhra Pradesh. In general, the poor belonging to the states with a higher poverty level were using more health services from the public health centers for hospitalization care.Fig. 2Percentage of population living below poverty line and hospitalization in public health centers in major states of India (pdf 437 kb)

Table [2](#Tab2){ref-type="table"} presents the utilization of public health centers among the poor and non-poor in states of India. The use of public health centers was higher among poor than non-poor in each of the state of India. In India, about 61% of the poor were using public health centers compared to 40% of the non-poor. The proportion of poor utilizing public health centers for hospitalization was highest in Assam followed by Odisha, Delhi, West Bengal and Rajasthan. It was low in Gujarat, Haryana, and Telangana.Table 2Hospitalization (%) among the poor and non-poor in public and private health centers of India, 2014States% of poor hospitalized in public health centers% of non-poor hospitalized in public health centersT statistic% of people living below poverty lineNumber of episode of hospitalizationPoorNon-poorAllTamil Nadu58.9034.7011.1517.2267131183789Jharkhand65.1348.036.2136.574327581190Telengana38.3523.926.8121.3425710181275Andhra Pradesh48.6622.4510.0512.9136820212389Rajasthan77.7657.428.8830.3774218882630Kerala56.7632.319.176.3125727453002Chhattisgarh61.1246.535.7946.87408492900Karnataka42.5328.387.3026.9777320592832Maharashtra45.8918.7717.3526.16147135385009Madhya Pradesh70.9054.9011.6242.59129218203112Bihar62.2450.564.4141.40101613592375Gujarat35.7123.675.9921.1759421052699Assam90.7185.505.2336.2461910911710Odisha87.4374.1210.0145.0995311592112West Bengal79.5766.8212.7028.19131831734491Uttar Pradesh48.6036.797.8433.02219542446439Haryana37.5132.213.8425.103319421273Delhi83.1046.275.5210.7085785870Punjab55.6431.195.4413.5418211461328India60.7139.8042.2026.80274393001757456

Figure [3](#Fig3){ref-type="fig"} presents the inter-state variations in hospitalization by public and private health centers and poverty level in India. Among those hospitalized, 16% belonged to poor households and used public health centers, 11% were poor households and used private health centers, 29% were non-poor households using public health centers and 44% were non-poor households using private health centers. The state pattern is striking; a higher proportion of the poor were using public health centers in the poorer states of Odisha (39%), Assam (33%), Madhya Pradesh (30%), Chhattisgarh (29%) and Bihar (26%). In many of the poorer states, a significantly higher proportion of population was using public health centers. It also suggests that a higher proportion of the non-poor in the economically better-off states utilized private health centers.Fig. 3Percentage distribution of poor and non-poor hospitalized in public and private health centers in states of India, 2014

Inter-state variations in OOPE on hospitalization in public and private health centers by level of poverty {#Sec12}
----------------------------------------------------------------------------------------------------------

Table [3](#Tab3){ref-type="table"} presents the OOPE among the poor and the non-poor by type of health care centers in the states of India. In 2014, the mean OOPE per episode of hospitalization in public health centers was ₹5688 compared to ₹24924 in private health centers. The OOPE per episode of hospitalization in public health centers was lowest in Tamil Nadu (₹2395) and highest in Punjab (₹10540). On the other hand, the OOPE per episode of hospitalization among the poor in public health centers of the empowered action group states (EAGs), namely, Bihar, Jharkhand, Odisha, Madhya Pradesh, Chhattisgarh, Assam, and Uttar Pradesh was higher than that in Tamil Nadu. The OOPE per episode of hospitalization of the poor using private health centers was consistently lower than that of the non-poor using private health centers across the states of India. Among the states the non-poor using private health centers, the OOPE was highest in Delhi (₹44208) and lowest in Jharkhand (₹15835). The OOPE was higher in private health centers than in public health centers in each state of India. The coefficient of variation of OOPE in public health centers was 35 and that in private health centers was 28. In most of the states, the OOPE accounts for more than 95% of total health expenditure of hospitalization care.Table 3Out-of-pocket expenditure (₹) per episode of hospitalization by poverty and type of health centers in the states of India, 2014StatesPoor using public health centersPoor using private health centersNon-poor using public health centersNon-poor using private health centersAllF-statisticsPublic health centersPrivate health centersOOPE as a share of Total costTamil Nadu19001748525692944418084145.8023952805993.87Jharkhand253415638497215835933321.0339031578098.83Telangana2696193284715281362048812.2041032654998.20Andhra Pradesh2477113534881248411864025.6042962363698.63Rajasthan27901194651912687511510119.2142992410596.41Kerala3863192224392245591756845.9443362433996.02Chhattisgarh2881180726371271861341627.5944982362598.06Karnataka4080162314887221141556362.1646002076991.39Maharashtra3701223815398270712059872.0946102617691.60Madhya Pradesh3190213726614266751260491.5049392495991.29Bihar4128173596631207301174862.7954671954998.56Gujarat2347119357037184611422331.9256841725792.83Assam5557139536907540971106460.5263994338196.96Odisha58822597374813505511818105.6166943246697.81West Bengal79302346268403177813983107.6471873015992.40Uttar Pradesh30851714399812941218317109.2672622590299.02Haryana6840281278931248701983822.8483442563989.62Delhi4218668449644442082682919.1787134500085.27Punjab8715229891105033974252298.44105403296696.49India426418454648226470161891106.1156882492494.82Note: F statistics shows significance differences (\*\*\**p* \< 0.001) among groups in each of the state of India

Appendix 2 of Additional file [2](#MOESM2){ref-type="media"} presents the mean OOPE per episode of hospitalization by type of disease and health centers in the states of India. The mean OOPE per episode of hospitalization for NCDs in public health centers was ₹7485 compared to ₹24927 in private health centers of India. Among the four broad diseases categories, the OOPE per episode of hospitalization for accident and others was highest in both public and private health centers. The state pattern was similar but there were large variations among the states. In Tamil Nadu, the mean OOPE per episode of hospitalization for treating NCDs in public health centers was ₹2187 compared to ₹26008 in private health centers. It was highest in the poorer states of Uttar Pradesh (₹16406), followed by Bihar (₹ 10796). The mean OOPE per episode of hospitalization in private health centers for NCDs was highest in Delhi (₹47187) and lowest in Jharkhand (₹16364). In case of CDs hospitalized in public health centers, it was highest in Assam (₹5101) followed by Odisha (₹4800) and lowest in Gujarat (₹1427).

Table [4](#Tab4){ref-type="table"} presents the ratio of OOPE on hospitalization by type of health center and extent of poverty in states of India. The OOPE of Tamil Nadu has been taken as the reference category. The OOPE for hospitalization in public health centers of India was 2.38 times higher than that in Tamil Nadu (column 7, Table [4](#Tab4){ref-type="table"}). The OOPE in public health centers in the poorer states of Bihar, Odisha, and Uttar Pradesh was higher than that in Tamil Nadu by 2.3, 2.8 and 3.0 times respectively. The OOPE of the poor using public health centers in the poorer states of Odisha was 3.10 times higher than those in Tamil Nadu. Inter-state variations were not large in the private health centers of India. The ratio of non-poor using private health centers was lower in Jharkhand (0.54) than in Tamil Nadu.Table 4Ratio of out-of-pocket expenditure on hospitalization among major states of India with respect to Tamil Nadu, 2014StatesPoor using public health centersPoor using private health centersNon-poor using public health centersNon-poor using private health centersAllPublic health centersPrivate health centersTamil Nadu1.001.001.001.001.001.001.00Jharkhand1.33\*\*\*0.891.940.54\*\*\*0.52\*\*\*1.63\*\*\*0.56\*\*\*Telangana1.42\*\*\*1.111.84\*\*\*0.961.13\*\*\*1.71\*\*\*0.95Andhra Pradesh1.300.65\*\*\*1.90\*\*\*0.841.031.79\*\*\*0.84\*\*\*Rajasthan1.47\*\*\*0.68\*\*2.02\*\*\*0.910.64\*\*\*1.80\*\*\*0.86\*\*Kerala2.03\*\*\*1.101.71\*\*\*0.83\*\*\*0.971.81\*\*\*0.87\*\*\*Chhattisgarh1.52\*\*1.032.48\*\*\*0.920.741.88\*\*\*0.84Karnataka2.15\*\*\*0.931.90\*\*\*0.75\*\*\*0.861.92\*\*\*0.74\*\*\*Maharashtra1.95\*\*\*1.282.10\*\*\*0.921.14\*\*1.93\*\*\*0.93Madhya Pradesh1.68\*\*\*1.222.57\*\*\*0.910.70\*\*2.06\*\*\*0.89Bihar2.17\*\*\*0.992.58\*\*\*0.700.652.28\*\*\*0.70\*\*Gujarat1.23\*\*0.68\*\*\*2.74\*\*\*0.63\*\*\*0.79\*\*\*2.37\*\*\*0.62\*\*\*Assam2.92\*\*\*0.802.69\*\*\*1.84\*\*0.61\*\*2.67\*\*\*1.55\*\*Odisha3.10\*\*\*1.492.91\*\*\*1.19\*0.65\*\*\*2.80\*\*\*1.16\*West Bengal4.17\*\*\*1.342.66\*\*\*1.080.77\*\*3.00\*\*\*1.07Uttar Pradesh1.62\*\*\*0.983.89\*\*\*1.001.01\*3.03\*\*\*0.92Haryana3.60\*\*\*1.613.48\*\*\*0.841.10\*3.48\*\*\*0.91Delhi2.22\*\*3.82\*\*3.75\*\*\*1.50\*1.48\*\*\*3.64\*\*\*1.60\*\*\*Punjab4.59\*\*1.31\*4.30\*\*\*1.151.40\*\*\*4.40\*\*\*1.17India2.241.062.520.900.902.380.89Note: States are arranged in ascending order of OOPE in public health centers. t-test shows significant differences in OOPE of Tamil Nadu with each of the state in respective category (\*\*\* *p* \< 0.001, \*\**p* \< 0.01, \**p* \< 0.05)

Inter-state variations on direct and indirect costs of hospitalization {#Sec13}
----------------------------------------------------------------------

Appendix 3 of Additional file [3](#MOESM3){ref-type="media"} presents the state pattern of health spending segregated for direct medical cost (cost of medicines, tests, doctor's fee, and bed charges) and indirect medical cost (transportation and others). The share of direct cost in public health centers in India was 76% and that of indirect cost was 24%. The state pattern is distinct. Among those using public health centers, the share of direct cost was the lowest in Tamil Nadu (23%) and highest in Uttar Pradesh and Punjab (87% each). Among poor using public health centers, the direct cost of hospitalization was also lowest in Tamil Nadu (14%) and the highest in Punjab (87%), followed by West Bengal (86%). The share of direct cost on hospitalization in public health centers among the poor in poorer states such as Bihar, Odisha, and Uttar Pradesh was over 70% of the total cost.

Table [5](#Tab5){ref-type="table"} presents the percentage distribution of medical expenditure on hospitalization by doctor's fees, cost of medicines, cost of diagnostic tests, bed charges, other medical expenditure, transportation and other non-medical expenditure in public and private health centers, and poverty in a developed state, Tamil Nadu and a poorer state, Bihar. We have also presented the estimates of India. Among the poor using public health centers in India, the share of medicine to total health cost was 38, 13% on diagnostic tests, 7% on doctor's fees, and 3% on bed charges. In the case of Bihar, the share of medicine on total cost of hospitalization was largest (45%) while it was least in Tamil Nadu (4%). The pattern was similar among the non-poor who were using public health centers. In public health centers of Tamil Nadu, the share of doctor's fees, medicines, diagnostic tests, bed charges, and all other medical expenses accounted 0.47, 7.64, 7.72, 0.35 and 6.78% respectively. The expenditure on medicines accounted for the largest share of CHPE in all the states except Tamil Nadu. In public health centers in Bihar, the share of doctor's fees, medicines, diagnostic tests, bed charges and all other medical expenses accounted for 12, 38, 9, 3 and 8% of the CHPE respectively. Similar state-wise variations were noticed in each of the component across the states of India.Table 5Share (%) of direct and indirect cost by poverty and type of health centers in India, Tamil Nadu, and Bihar, 2014Direct costIndirect costPovertyDoctorMedicineDiagnosticBedOther medicalTransportOther non-medicalIndiaPoor using public health centers6.6937.7513.592.759.6210.5219.08Poor using private health centers23.1330.2510.7813.869.334.258.41Non-poor using public health centers7.9733.6012.313.1214.819.2918.91Non-poor using private health centers25.3227.6911.6614.719.133.667.83Utilization of public health centers (All)7.6034.7912.683.0113.319.6518.96Tamil NaduPoor using public health centers0.603.724.580.005.5121.9963.60Poor using private health centers32.6322.8010.0014.887.363.938.41Non-poor using public health centers0.448.678.550.447.1215.7959.00Non-poor using private health centers28.6525.7311.3413.559.133.647.96Utilization of public health centers (All)0.477.647.720.356.7817.0859.95BiharPoor using public health centers6.6945.489.993.177.829.9816.86Poor using private health centers19.0538.349.2013.305.194.5810.34Non-poor using public health centers15.2933.299.203.339.3510.6418.91Non-poor using private health centers21.1127.9110.4512.648.055.7814.06Utilization of public health centers (All)12.0737.859.503.278.8710.3918.15

Figure [4](#Fig4){ref-type="fig"} presents the percentage share of direct and indirect cost, irrespective of poverty and type of health centers for Tamil Nadu and Bihar. In Tamil Nadu, the share of doctor's fees, medicines, diagnostic tests, bed charges, and all other medical expenses was 27, 24, 11, 13, 9, 4, and 11%, while it was 33, 18, 10, 10, 7, 7, and 14% in Bihar. In general, differences on CHPE between richer and poorer state is large due to public health centers.Fig. 4Share of hospitalization cost (%) by different components in (**a**) Tamil Nadu and (**b**) Bihar

Supply of healthcare services in public health centers in states of India {#Sec14}
-------------------------------------------------------------------------

Table [6](#Tab6){ref-type="table"} presents the supply side factors that may have an impact on variations in CHPE across the states of India. In India, the shortfall of PHC from required norms was 17% and it was 29% for CHC. The shortfall of PHC was highest in Jharkhand (66%) while there was no shortfall of PHCs in Kerala, Chhattisgarh, Karnataka, and Assam. The shortfall of CHC was high in Bihar (91%), while there was no shortfall of CHC in Tamil Nadu and Kerala. Availability of bed per one lakh population is one of the most important supply side factors in any developing country. In India, the total number of beds per one lakh population was 114 in public hospitals and ranged from 137 in Delhi to 13 in Bihar. According to Indian public health standard (IPHS) norms, each PHC must have a qualified medical officer with at-least three nurses and six beds. The availability of human resources such as medical and paramedical staffs and infrastructure (availability of bed at PHC) was not satisfactory in many of the poorer states of India.Table 6Shortfall in public health facilities (%), primary health center, number of beds per one lakh population and health worker per 1000 population in States of India, 2013StatesShortfall in public health facilitiesBed per one lakh populationShortfall in primary health centerDistance between village to PHCHealth worker per 1000 population in 2011SCPHCCHCNo doctorLess than 3 Nurseless than 6 bedTamil Nadu0.01.80.0862.231.661.57.94.3Jharkhand34.765.822.01627.363.630.94.32.4Telengana15.416.729.2NA2.514.728.99.94.2Andhra Pradesh0.013.040.5772.210.541.89.03.8Rajasthan0.013.57.35614.843.923.411.03.0Kerala0.00.00.01115.523.258.04.88.5Chhattisgarh0.00.018.74252.296.313.28.82.3Karnataka0.00.042.38510.622.18.37.04.3Maharashtra21.717.734.4420.679.33.610.15.3Madhya Pradesh28.641.933.04240.978.431.010.73.2Bihar47.839.291.0135.651.814.98.31.8Gujarat9.210.21.259NANANANA4.1Assam21.20.053.8336.159.470.16.44.2Odisha18.40.80.04032.796.591.56.34.2West Bengal20.857.835.58511.858.358.34.54.4Uttar Pradesh34.232.740.47925.494.988.55.42.3Haryana23.517.819.73113.828.948.86.93.8Delhi54.261.5NA137NANANANA7.8Punjab14.924.61.44113.635.863.04.94.7India15.416.729.211415.958.141.58.43.8

Figure [5](#Fig5){ref-type="fig"} presents the spatial distribution of districts with shortfall of human resources (doctors and nurses) and infrastructure (bed) in the PHC of India. Figure [5](#Fig5){ref-type="fig"} (a) shows that shortfall of doctor in PHC in 131 districts of India was high (25% and above). The shortfall of nurses was high (65% and above) in the PHC of 256 districts in India (Fig. [5](#Fig5){ref-type="fig"} b). Noticeably, all the districts of Odisha and Uttar Pradesh had shortfall of beds in PHC (Fig. [5](#Fig5){ref-type="fig"} c). The average distance from the village to the nearest PHC was above 15 km (KM) in 45 districts, especially in the remote hilly areas of India (Fig. [5](#Fig5){ref-type="fig"} d).Fig. 5Geographical distribution of primary health center (PHC) (%) with shortfall of (**a**) doctor (**b**) shortfall of nurse (**c**) shortfall of bed (**d**) distance from village to PHC (in kilometer) in districts of India in 2013

Determinants of the cost of hospitalization {#Sec15}
-------------------------------------------

Table [7](#Tab7){ref-type="table"} presents the result of log-linear regression model that used CHPE as the dependent variable controlling for various socio economic and demographic factors. The model is estimated for India and two disparate states, namely, Bihar and Tamil Nadu. In India, all the socio-economic and demographic factors except place of residence adjusted in the model are significant. The composite variable of poverty and type of health centers are significant predictors in the model. The CHPE of poor using public health centers in India was 51% ((exp(0.71)-1)) lower than that of the non-poor using private health centers. Similarly, the CHPE of poor using private health centers was 18% ((exp(0.20)-1)) lower than that of the non-poor using private health centers. The CHPE of non-poor using public health centers was 43% ((exp(0.56)-1)) lower than that of the non-poor using private health centers.Table 7Result of log-linear regression model on cost of hospitalization in India, Bihar and Tamil NaduParametersModel-1 (India)Model-2 (Bihar)Model-3 (Tamil Nadu)Coef. 95% CICoef. 95% CICoef. 95% CIResidentRural®Urban0.001 (−0.02, 0.03)0.092(−0.02, 0.21)0.041(− 0.04, 0.13)Poverty and hospitalizationNon-poor & using private health centers®Poor & using public health centers−0.710\*\*\*(− 0.75, − 0.67)−0.683\*\*\*(− 0.83, − 0.54)−0.468\*\*(− 0.85, − 0.09)Poor & using private health centers−0.197\*\*\*(− 0.23, − 0.17−0.280\*\*\*(− 0.40, − 0.16)− 0.245\*\*\*(− 0.38, − 0.11)Non-poor & using public health centers−0.557\*\*\*(− 0.59, − 0.52)−0.473\*\*\*(− 0.60, − 0.34)−0.294(− 0.67, 0.08)Age15--59®\<=14−0.075\*\*\*(− 0.11, − 0.04)− 0.015(− 0.15, 0.12)0.056(− 0.08, 0.19)60+0.043\*\*(0.01, 0.07)0.080(− 0.07, 0.23)− 0.029(− 0.13, 0.07)SexMale®Female− 0.151\*\*\*(− 0.17, − 0.13)−0.256\*\*\*(− 0.36, − 0.15)−0.082(− 0.17, 0.00)ReligionHindu®Muslim−0.049\*\*(− 0.08, − 0.01)−0.084(− 0.23, 0.07)0.054(− 0.09, 0.20)Others0.113\*\*\*(0.07, 0.16)0.189(− 0.23, 0.60)− 0.020(− 0.18, 0.14)CasteSC/ST®OBC/Other0.083\*\*\*(0.06, 0.11)0.235(0.12, 0.35)0.021(− 0.08, 0.12)SurgeryNot received®Free/partly free0.449\*\*\*(0.41, 0.49)0.234\*\*(0.04, 0.43)0.469\*\*\*(0.33, 0.61)On payment0.846\*\*\*(0.82, 0.87)0.696\*\*\*(0.59, 0.80)0.924\*\*\*(0.83, 1.02)MedicineNot received®Free/partly free−0.011(− 0.20, 0.18)0.320(− 0.23, 0.87)0.013(− 0.84, 0.87)On payment0.793\*\*\*(0.60, 0.98)0.797\*\*(0.25, 1.34)1.386\*\*(0.49, 2.28)X-rayNot received®Free/partly free0.365\*\*\*(0.32, 0.41)0.445(0.26, 0.63)0.270(0.14, 0.40)On payment0.607\*\*\*(0.58, 0.63)0.550\*\*\*(0.44, 0.66)0.684\*\*\*(0.57, 0.80)DiagnosticNot received®Free/partly free0.133\*\*\*(0.09, 0.18)0.041(− 0.12, 0.21)0.118(− 0.06, 0.30)On payment0.632\*\*\*(0.60, 0.66)0.569\*\*\*(0.45, 0.69)0.529\*\*\*(0.38, 0.68)InsuranceNo health insurance®Not reimbursed0.053\*\*\*(0.03, 0.08)−0.021(− 0.12, 0.08)0.080(−0.08, 0.24)Reimbursed0.515\*\*\*(0.46, 0.57)0.485\*\*(0.13, 0.84)0.427\*\*\*(0.19, 0.66)DiseasesCancer®Bone disease−0.843\*\*\*(− 0.96,-0.73)−1.360\*\*\*(−1.85, − 0.87)− 0.409(− 0.82, 0.00)Diabetes− 0.875\*\*\*(− 1.00, − 0.75)−1.629\*\*\*(− 2.28, − 0.98)− 0.402(− 0.82, 0.01)Fever−1.098\*\*\*(− 1.20, − 0.99)−1.804\*\*\*(− 2.30, − 1.31)− 0.667\*\*(− 1.06, − 0.27)High Blood Pressure−1.086\*\*\*(− 1.21, − 0.96)−1.588\*\*\*(− 2.21, − 0.97)− 0.555\*\*(− 1.08, − 0.03)Accident−0.899\*\*\*(− 1.00, − 0.80)−1.606\*\*\*(− 2.07, − 1.15)− 0.426\*\*(− 0.82, − 0.04)Jaundice−0.681\*\*\*(− 0.80, − 0.56)− 1.472\*\*\*(− 2.03, − 0.92)0.120(− 0.34, 0.58)Respiratory Diseases−0.960\*\*\*(− 1.07, − 0.85)−1.592\*\*\*(− 2.10, − 1.09)− 0.487\*\*(− 0.91, − 0.06)Heart Diseases−0.446(− 0.55, − 0.34)−0.913\*\*\*(− 1.42, 0.41)0.043(− 0.36, 0.45)Eye Diseases− 1.664\*\*\*(− 1.55, − 2.062)− 2.062\*\*\*(− 2.54, − 1.58)−1.440\*\*\*(− 1.83, − 1.05)Tuberculosis−0.683\*\*\*(− 0.83, − 0.56)−1.685\*\*\*(− 2.22, − 1.16)− 0.400(− 1.02, 0.22)Blood disease− 0.754\*\*\*(− 0.88, − 0.62)−1.158\*\*\*(− 1.67, − 0.64)− 0.328(− 0.84, 0.18)Neurological−0.609\*\*\*(− 0.72, − 0.50)−1.124\*\*\*(− 1.63, − 0.62)− 0.120(− 0.55, 0.31)Others−0.982\*\*\*(− 1.08, − 0.88)−1.641\*\*\*(− 2.09, − 1.19)− 0.293(− 0.68, 0.09)Constant8.446\*\*\*(8.23, 8.66)8.977\*\*\*(8.25, 9.71)7.390\*\*\*(6.39, 8.39)\*\*\**p* \< 0.001, \*\**p* \< 0.01, \**p* \< 0.05.® Reference category. *CI* Confidence Interval

Among other variables, those who were hospitalized and underwent surgery, the CHPE had higher by 133% ((exp(0.85)-1)) than those hospitalized without surgery (Table [7](#Tab7){ref-type="table"}). The results also revealed that those individuals were insured for health, spent 67% ((exp(0.51)-1)) higher CHPE compared to those who were not insured. Similarly, those individuals treated for any others NCDs had lower CHPE compared to those treated for cancer. The significant predictors in both Bihar and Tamil Nadu are poverty and type of hospital, surgery, medicine and diagnostic services, health insurance benefit and diseases. The general pattern in variable of interest (poverty and type of health centers) is similar in Bihar and Tamil Nadu but the coefficient varies.

Robustness analysis {#Sec16}
-------------------

As a robustness check, we perform a tobit regression model using CHPE as depended variable. Appendix 4 of Additional file [4](#MOESM4){ref-type="media"} presents the marginal effect along with 95% confidence interval of CHPE estimated for India, Bihar and Tamil Nadu. The CHPE of the individuals belonging to poor households and using public health centers for hospitalization in India was ₹4835 (*p* \< 0.001, CI -5585, − 4085) lower than that of the non-poor who were using private health centers. Similarly, the CHPE of individuals belonging to poor households and using private health centers was ₹4585 (*p* \< 0.001, CI -5314, − 3856), while the non-poor using public health centers spent ₹4921 (p \< 0.001, CI -5782, − 4059) less than the non-poor using private health centers. The CHPE of individuals belonging to the poor households and using public health centers in Bihar was ₹4478 (*p* \< 0.001, CI -8352, − 605), while poor households using private health centers spent ₹5983 (*p* \< 0.001, CI -9334, − 2633), and non-poor households and using public health centers spent ₹3788 (p \< 0.001, CI -8292, 716) less than the non-poor and using private health centers. Similarly, in Tamil Nadu CHPE of individuals belonging to poor households and using public health centers was ₹5482 (*p* \< 0.001, CI -9302, − 1662), while that of poor households using private health centers was ₹5172 (p \< 0.001, CI -7664, − 2681), individuals belonging to non-poor households using public health centers spent ₹5821 (*p* \< 0.01, CI -9694, − 1990) less than the non-poor using private health centers. Our results of Tobit model supports the findings of the log-linear regression model.

Discussion {#Sec17}
==========

The health spending in developing countries, unlike that in developed countries, is largely met by the households. Studies across developing countries suggests that poor households often resort to borrowing or selling assets to meet the OOPE for hospitalization \[[@CR33], [@CR40], [@CR41], [@CR57]\]. Many developing countries have introduced varying financial protection schemes and strengthened the public health centers to protect the poor and needy from high OOPE and rising health care costs. However, disparities in access and inequality in health outcome persists across and within countries. In India, rising health care cost is affecting the poor and vulnerable the most. Recent studies suggests that the state variations in CHS are large and the CHS has increased among the poor and marginalized \[[@CR9], [@CR27]\]. The public health centers in India are intended to provide free/affordable health services to the poor. But, the cost, and quality of services in public health centers vary largely across and within the states. Using the health survey data on hospitalization care, this study examined the inter-state variations of OOPE on hospitalization by level of poverty and type of health centers in India. The followings are the salient findings of the paper.

First, utilization of public health centers is higher among the poor than among the non-poor cutting across the states. More than half of the poor people in the poorer states of Assam, Odisha, Madhya Pradesh, Bihar, Jharkhand, and Chhattisgarh was hospitalized in public health centers, significantly higher than those in the developed states of Kerala and Andhra Pradesh. The findings suggest that poor people continued to rely on public health centers for utilization of inpatient services in India. Second, the OOPE accounts for over 95% of the cost of hospitalization of India. It varies from 85% in Delhi to 99% in the poorer states of Uttar Pradesh, Bihar and Jharkhand suggesting that most of the spending on hospitalization is largely met by the households in India. Third, the state pattern of OOPE in the public and private health centers is striking. The mean OOPE per episode of hospitalization in public health centers of Tamil Nadu was lowest among all states of India, while it was twice that of Tamil Nadu in the poorer states of Odisha, Assam and Bihar. We also found significant differences on OOPE in public health centers across the states of India. Though the CHPE was lowest in the public health centers of Tamil Nadu, it was not the case in private health centers. Many of the states had lower OOPE in private health centers than those in Tamil Nadu. The OOPE in private health centers was four times higher than that in public health centers in India. The state pattern suggests that CHPE in private health centers was highest in Delhi followed by Assam and lowest in Jharkhand followed by Gujarat.

Fourth, we found large variation in components of CHPE in India. For the poor using public health centers in India, the share of doctor's fees account 7%, medicine 38%, diagnostic tests 14% and bed 3%. The proportion was much lower in Tamil Nadu than in Bihar. For example, in Tamil Nadu 4% of CHPE was spent on medicine compared to 45% in Bihar. Similarly, for the poor who used public health centers in Bihar, 7% of CHPE was spent on doctor's fee, 10% spent on diagnostic tests and 3% on bed charge. In the case of Tamil Nadu, 1% of CHPE was spent on doctor's fee and 5% spent on diagnostic tests. Fifth, the variations in the supply side factors such as availability of health facilities, doctors, paramedical, nurses, beds and medicine were large across the states of India. Doctor per 1000 population was the lowest in poorer states Bihar (1.8) and Uttar Pradesh (2.3) and highest in Kerala (8.5) \[[@CR58]\]. Sixth, multivariate analysis suggests that the composite variables of poverty and utilization of health care centers were significant predictors of health spending in India. Poor people using public health centers in the state of Tamil Nadu spent less than those in Bihar, controlling for socio-economic correlates.

Our findings suggest large variations in utilization and OOPE on hospitalization among the poor in states of India. These findings are consistent with literature \[[@CR47], [@CR59]--[@CR62]\]. We provide some plausible explanations. Public health centers continues to be the mainstay of health services for the poor while rich people preferring to use private health services \[[@CR63], [@CR64]\]. This is due to the higher ability to pay for health services among the non-poor, health system of the state and access to health insurance / reimbursement mechanism. Health is a state subject and the state government provide preventive, promotive and curative services. Studies have found that due to low quality of care, long waiting time, distance to health centers, and lack of availability of trained professionals in public health centers, people preferred to use private health centers in the poorer states of India \[[@CR65], [@CR66]\]. It may be mentioned that the central and state government has introduced various financial protection schemes for the poor and needy. The most prominent was Rashtriya Swasthya Bima Yojana (RSBY) introduced in 2008 specifically for the households living below the poverty line. Evaluative studies suggest that the RSBY has increased the utilization of public health services but the effect on OOPE was inclusive \[[@CR17], [@CR38], [@CR43], [@CR61], [@CR67]\]. A number of schemes were launched by some states in India to provide health insurance to the poor and needy. These include the Chief Minister Comprehensive Health Insurance Schemes (CMCHIS) in Tamil Nadu, Rajiv Aarogyasri schemes in Andhra Pradesh and Telangana, Karunya health insurance schemes in Kerala, Mukhyamantri Amrutam in Gujarat, mahatma Jyotiba Phule Jan Arogya Joyana in Maharashtra, and Yashasvini and Vajpayee Arogyasree in Karnataka.

The CMCHIS schemes in Tamil Nadu are primarily intended for the poor to ensure that they get quality medical services for major ailments. These schemes covered costs up to ₹5 lacs including quality medical and surgical treatment in public and private health centers. Moreover, the relative allocation of state budget on health, and allocation within the state budget might be resulting in low OOPE for the public health centers users in Tamil Nadu. Besides publicly funded health insurance schemes, studies also suggest that good public health care infrastructure, distribution of free medicines, and health insurance for formal sector employees may be the other reasons for low OOPE in Tamil Nadu \[[@CR68]\]. Similarly, in 2009, the Mukhya Mantri Jeevan Rakhsha Kosh was implemented even in the poorer state of Rajasthan that provided insurance coverage up to ₹5 lacs. Literature suggests that large inter-state variations in health spending \[[@CR26], [@CR61]\] was due to the limited effect of public funded health insurance (PFHI) schemes, particularly for the poor \[[@CR43], [@CR67], [@CR69]\]. Furthermore, the shortfall of health infrastructure in public health centers, way below the prescribed norms in most of the poorer states in India, might be leading to high OOPE in poorer states. For instance, the number of beds per one lakh population is low in the poorer states like Bihar and high in developed states like Delhi and Kerala. There is evidence in developing country that the burden of health care increases with the increase in distance between home and health centers \[[@CR7]\].

Recently, the Government of India has introduced the Ayushman Bharat, the largest ever health insurance scheme in the country. The program intended to provide financial protection to the bottom 40% of the population. The National Health Policy-2017 is also aimed to increase central government spending up to 2.5%, reduce medical impoverishment and reduce inequality in health spending by 2025. However, the effect of Ayushman Bharat could not be assessed due to data limitations. Second, data on health infrastructure were not collected in the NSS survey and could not be analyzed. Establishing from availability of health infrastructure from other sources could not be carried out due to time constraint.

Conclusion {#Sec18}
==========

This study concludes that the poor people in poorer states have not benefited adequately from public health care services and are not protected against unanticipated health care costs. Low public health investment, poor public health infrastructures, non-availability of medicines and diagnosis tests and user fees are the main reasons for the high inter-state variations of OOPE in India. Increasing public spending, effective management of public health centers, effective implementation of state sponsored health insurance schemes, provisioning of medicines and diagnostic test at public health centers of poorer states can reduce inter-state variations of OOPE in India. Some of the best practices of health system within the country, as illustrated by Tamil Nadu, may be adopted in the poor performing states to reduce inter-state variations in health spending among the poor.
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